Syntaxin/Munc18 interactions in the late events during vesicle fusion and release in exocytosis.
The SNARE proteins, syntaxin, SNAP-25, and VAMP, form part of the core machinery for membrane fusion during regulated exocytosis. Additional proteins are required to account for the speed, spatial restriction, and tight control of exocytosis and a key role is played by members of the Sec1/Munc18 family of proteins that have been implicated either in vesicle docking or fusion itself through their interactions with the corresponding syntaxin. Using amperometry to assay the kinetics of single vesicle fusion/release events in adrenal chromaffin cells, the effect of expression of syntaxin 1A mutants was examined. Overexpression of wild-type syntaxin or its cytoplasmic domain had no effect on the kinetics of release during single exocytotic events although the cytoplasmic domain reduced the frequency of exocytosis. In contrast, expression of either an open syntaxin 1A or the I233A mutant resulted in increased quantal size and a slowing of the kinetics of release. The wild-type and mutant syntaxins were overexpressed to a similar extent and the only common defect shown by the syntaxin 1A mutants was reduced binding to Munc18-1. These results are consistent with a role for Munc18-1 in controlling the late stages of exocytosis by binding to and limiting the availability of syntaxin in its open conformation. Modification of the Munc18-1/syntaxin 1A interaction would therefore be a key mechanism for the regulation of quantal size.